Objective. This study determined rates of breastfeeding advice given to African American and white women by medical providers and WIC nutrition counselors, and sought to determine whether racial differences in advice contributed to racial differences in rates of breastfeeding.
Breastfed infants have lower rates of asthma, 1,2 gastroenteritis, [3] [4] [5] and otitis media 1, 3, [6] [7] [8] [9] and better vaccine response than non-breastfed infants. 10 In addition to better bonding with mothers, 11 breastfed infants as a group have higher levels of development and intelligence. 12, 13 Finally, breast milk may protect against SIDS. [14] [15] [16] Given the advantages of breastfeeding, the U.S. Public Health Service has established a breastfeeding goal of 75% for all newborns by 2010, 17 and organizations such as the American Academy of Pediatrics recommend breast milk as the preferred source of infant nutrition. 18, 19 Despite the benefits of breastfeeding, African American women are less likely to breastfeed their infants than white women. 20, 21 Partly as a result, the U.S. Public Health Service has prioritized breastfeeding promotion among minority women to meet the Healthy People 2010 goal. 17 Disparities between African American and white infant morbidity and mortality are well known, 22 and Forste et al. have shown that lower breastfeeding rates are a significant contributor to national disparities in infant mortality. 23 Thus, promotion of this infant feeding option is especially important for African American infants.
Counseling from medical professionals can promote many types of health behaviors. Prenatal breastfeeding advice from physicians, nurses, and Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) nutrition counselors has been shown to increase rates of breastfeeding. [24] [25] [26] However, little work has been done to determine if there are racial differences in the likelihood of receiving prenatal breastfeeding advice from health professionals, or if differences in rates of advice can account for the observed differences in breastfeeding between African American and white women. 27 The purposes of this study were to explore (a) the rates of prenatal breastfeeding advice given to African American and white women by medical professionals and WIC counselors, (b) the degree to which breastfeeding advice from medical and nutritional professionals is associated with higher rates of breastfeeding for these two groups of women, and (c) whether differences in breastfeeding advice partly account for the observed racial differences in breastfeeding rates.
METHODS

Sample
We analyzed data from the 1988 National Maternal and Infant Health Survey (NMIHS), 28 the only national survey collecting data on breastfeeding behaviors and prenatal breastfeeding advice. The survey identified factors related to poor pregnancy outcomes in a nationally representative sample of mothers with a live birth, infant death, or fetal death in 1988. The survey oversampled low birthweight and African American infants to obtain adequate numbers for special analyses of infant mortality. 28 We limited our analyses to data on white (n = 3,966) and African American (n = 4,791) survey participants who had live births in 1988.
Measures
Provider advice. The medical provider advice variable was a measure that asked respondents whether, during their prenatal care, they had been advised to try breastfeeding. We categorized those who responded "yes" as receiving provider advice to breastfeed. There were no questions regarding who gave the advice, thus, no distinction could be made between types of medical providers, such as physicians, midwives, and nurses.
WIC advice.
We limited the WIC advice analyses to women who participated in the WIC program while they were pregnant, including 802/3,966 (20%) of white respondents and 2,608/4,791 (54%) of African American respondents. Respondents were asked if their WIC counseling included advice to breastfeed or bottlefeed their infants.
The NMIHS includes no questions on the content or amount of advice received from medical providers or WIC counselors or on whether medical providers advised respondents to bottlefeed.
Race. We derived the race variables of "white" and "African American" from questions in which respondents self-identified their racial/ethnic categorizations. They were first asked if they were of Spanish/Hispanic ancestry; we excluded those who responded "yes" from the analyses. Women were next asked which group best described their racial background. We excluded respondents who did not identify themselves as either "white" or "black."
Breastfeeding. We defined breastfeeding as the mother ever having breastfed her infant, regardless of the length of time. We conducted analyses using the "ever breastfed" variable as well as breastfeeding at various times post-partum and found that the observed differences by race did not change with differences in the choice of breastfeeding variable. Because breastfeeding rates decline over time from birth, using the "ever breastfed" variable provides a larger number of breastfeeding women for analysis. This approach was especially important for the inclusion of African American respondents whose baseline levels of breastfeeding are relatively low.
Sociodemographic measures. Finally, we included potential confounding variables known to be associated with access to care, race, and rates of breastfeeding: (a) maternal characteristics (age, household income, level of education, marital status, father in home, and employment); (b) professional care variables (private source of health care, insurance status, and WIC for infant); and (c) infant characteristics (gestational age and birthweight). Most of the variables were based on maternal self-report, except maternal age, level of education, marital status, and infant's gestational age and birthweight, which were based on birth certificate data.
Maternal age was grouped into four categories (Ͻ20 years, 20-29 years, 30-39 years, 40-49 years). Household income during the 12 months prior to delivery was grouped into four categories (Ͻ$20,000, $20,000-$39,000, $40,000-$59,000, Ն$60,000), as was maternal level of education (0-11 years, 12 years, 13-15 years, Ն16 years). Employment status was defined by whether the mother went back to work or began working at any time after delivery and was coded as a yes/no response variable. Private source of health care was coded as a yes/ no response variable. Private care was defined as prenatal care received either in a private office or from a health maintenance organization (HMO). Public care was defined as care received from a city or county health department, community health center, hospital/work/school clinic, or hospital emergency room. Insurance status was a yes/no response variable based on whether the mother had any health insurance or HMO coverage during the pregnancy. WIC for the infant was a yes/no variable based on whether the mother received WIC services for her baby or herself after delivery.
Bivariate analyses
We initially determined weighted frequencies for all variables and used chi-square analyses to examine bivariate relationships between race and the sociodemographic, professional care, and infant characteristic measures.
We next conducted bivariate chi-square analyses to determine if there were racial differences in rates of medical provider advice to breastfeed, WIC advice to breastfeed, and WIC advice to bottlefeed. Last, we conducted chi-square analyses to determine the effect of provider and WIC advice on rates of breastfeeding in each racial group.
For all bivariate and multivariate analyses, we used SUDAAN 29 to adjust for the complex sampling design of the NMIHS.
Multivariate analyses
We developed two sets of logistic regression models to determine, first, the independent effect of race on receipt of breastfeeding and bottlefeeding advice and, second, the independent effects of advice and race on breastfeeding rates. We included the sociodemographic variables in the models if they were significant at pϽ0.05 in the bivariate comparisons of white and African American respondents. We also included interaction variables to determine if medical provider advice had different effects on breastfeeding for white and African American women.
RESULTS
Sociodemographics
The survey included 4,791 African American women and 3,966 white women with live births in 1988 who differed significantly on most sociodemographic variables ( Table 1 ). The 20-29 age group accounted for more than half of both the white and African American respondents. African American women differed significantly from white women in age, income, and years of education and were less likely to be married, less likely to be living with the fathers of their infants, less likely to be employed, less likely to have received their prenatal care in a private setting, less likely to have medical insurance, and much more likely to have their infants enrolled in the WIC program. African American women had lower rates of infants born at greater than 37 weeks gestation and infants weighing Ͼ2,500 g than white women. Overall, several factors known to be associated with less adequate health care and lower rates of breastfeeding (lack of insurance, lower income, young maternal age, and less education 30 ) were more common among the African American women in this study.
Receipt of breastfeeding advice
The bivariate chi-square analyses showed that African American women were less likely than white women to report having received breastfeeding advice from their medical providers (48.1% vs. 52.5%; pϽ0.001) and WIC counselors (55.6% vs. 64.4%; pϽ0.001) and were more likely to report having been advised to bottlefeed by WIC counselors (65.0% vs. 55.4%; pϽ0.001).
The results of logistic regression models controlling for sociodemographic factors indicated that racial disparities in rates of advice varied. For medical provider advice, race did not persist as a significant predictor (odds ratio [OR] ϭ 0.95; 95% CI 0.81, 1.12). Being an African American was the only factor associated with less breastfeeding advice from WIC counse-lors (OR ϭ 0.73; 95% CI 0.57, 0.95). Conversely, the model of WIC bottlefeeding advice showed that African American women were much more likely to receive bottlefeeding advice from WIC (OR ϭ 1.56; 95% CI 1.21, 2.01) ( Table 2) .
Effects of breastfeeding advice
African American women were much less likely than white women to report breastfeeding their infants (24.0% vs. 59.3%; pϽ0.001).
The rate of breastfeeding was higher for white women who had been advised by their medical providers to breastfeed (73.1%) than for those who had not received this advice from medical providers (44.2%; pϽ0.001). The rate of breastfeeding was also higher for white women who reported being advised by their WIC counselors to breastfeed (51.2%), compared with those who had not received this advice from WIC (Figure 1 ). Although their overall breastfeeding rate was lower, African American women showed similarly higher rates with medical provider (34.9% vs. 15.1%; pϽ0.001) and WIC breastfeeding advice (25.7% vs. 11.1%; pϽ0.001) as well as lower rates of breastfeeding when advised by WIC to bottlefeed (17.0% vs. 23.5%; pϽ0.001) (Figure 2) .
Predictors of breastfeeding
The final regression model used breastfeeding as the outcome variable and controlled for differences in breastfeeding advice, the interactions of race and advice (which measured differential effects of advice by race), as well as the confounding sociodemographic variables associated with breastfeeding. This analysis showed that being African American remained independently associated with lower rates of breastfeeding (OR ϭ 0.41; 95% CI 0.32, 0.52) ( Table 3 ). We also found that medical provider advice was equally effective in promoting breastfeeding for both African American and white women.
DISCUSSION
Our results reveal some disparities in receipt of breastfeeding advice between African American and white women. African American women were less likely to report having been advised by WIC counselors to breastfeed and more likely to report having been ad- vised by WIC counselors to bottlefeed. However, after controlling for sociodemographic confounders, we found that African American women reported receiving the same amount of breastfeeding advice from their medical providers. These results are similar to those of Kogan et al., who also analyzed data from the NMIHS and found that African American women receive less prenatal advice regarding tobacco and alcohol use from physicians than white women but the same amount of breastfeeding advice. 31 The lack of disparity in breastfeeding advice from physicians is promising, but the difference in WIC settings is worrisome, particularly because mothers who receive WIC services come from low-income backgrounds, which places them at greater risk for not initiating breastfeeding. 30 The WIC program is an important supplemental nutrition program for pregnant and nursing low-income women and their children. In addition to nutritional support, the program provides nutrition counseling and has a program to promote breastfeeding. 32 The disparities in morbidity and mortality between African American and white infants, 23 combined with the known protective effects of breastfeeding, make the lower levels of WIC breastfeeding advice especially problematic. Previous studies found an association between participation in WIC and low rates of breastfeeding. 31 This study adds to that work by finding racial differences in the rates of breastfeeding advice offered by WIC counselors. Hence, African American women who participate in WIC are at particular risk for low rates of breastfeeding.
WIC breastfeeding promotion
Since these data were collected, WIC has begun several new initiatives to promote breastfeeding. 33 The Child Nutrition and WIC Reauthorization Act of 1989 included provisions to promote breastfeeding by requiring the development of standards for breastfeeding promotion, authorizing the use of WIC funds to purchase breast pumps, adding a breastfeeding expert to the National Advisory Council on Maternal, Infant and Fetal Nutrition, and setting minimal state spending requirements for breastfeeding promotion. Legislation passed in 1994 included requirements for collecting data on the incidence and duration of breastfeeding. 34 In addition, the WIC state agencies were encouraged to provide enhanced food packages to breastfeeding women and assign dedicated staff to breastfeeding promotion. 35 Breastfeeding promotion initiatives should be administered with an understanding of cultural beliefs to best serve the ethnically diverse population of WIC recipients. [36] [37] [38] [39] [40] [41] The Food and Nutrition Service of the U.S. Department of Agriculture recognizes this, and includes organizations such as the African American Breastfeeding Alliance, the National Alliance for Hispanic Health, and the Indian Health Service in its Breastfeeding Promotion Consortium. 42 However, the cultural appropriateness of WIC breastfeeding initiatives depends on local WIC staff members understanding the specific needs of the women they serve as well as the desire to develop and implement culturally specific breastfeeding promotion. Recent data show that breastfeeding initiatives have been successful, with the percentage of WIC mothers breastfeeding in the hospital increasing from 34.2% in 1989 to 46.6% in 1995. 43 However, the 1997 WIC Infant Feeding Practices Study sponsored by the Food and Nutrition Service found that disparities in breastfeeding initiation persisted, with 34% of African American mothers initiating breastfeeding compared to 53% of white mothers. 44 This and other WIC surveys have not determined whether perceived differences in receipt of breastfeeding advice have persisted since the NMIHS data were collected in 1988.
Study limitations
A limitation of this study is that the data were subject to recall bias. The mean interval between delivery and interview for the NMIHS was 17 months for women with live births. At that point, the decision to breast or bottle feed has been made and carried out. Mothers will most likely make a choice that they feel is best for their infants, and concerns about the poor nutritional state of the mother or not having enough milk are often stated as reasons for bottlefeeding. [45] [46] [47] Mothers may selectively recall being advised to feed their infants with the method that they ultimately chose, thus introducing recall bias. Providers in this study were also asked about the prenatal care they provided to these women. However, they were not asked about breastfeeding advice, which could have served as validation for the mothers' responses.
The data in the NMIHS do not include variables that address the quality or the content of the advice these women received. Several studies have shown that health professionals play a secondary role to grandmothers, husbands, and friends in supporting breastfeeding. 27, 36, [48] [49] [50] We did not have data to include their influences in the analyses.
Breastfeeding is an inexpensive method of health promotion that benefits most infants. 23 Race is a significant predictor of breastfeeding, and the lower rates of professional advice we found in this study account for only part of the lower breastfeeding rate among African Americans. Additional factors likely explain the remaining difference, including cultural factors that we could not assess in this study. Health and nutrition professionals need to increase their efforts to promote breastfeeding among African American women. Particular efforts should be made in WIC settings to develop culturally appropriate breastfeeding promotions that target African American women, and future WIC evaluations should assess clients' perceptions of receipt of advice. Further studies are needed to determine what cultural or social factors influence breastfeeding and to identify methods to increase the number of women selecting this infant feeding choice.
